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Feasibility Study Technical Memorandum #2
Development, Screening, and Detailed Analysis of Remedial Alternatives
Smoky Canyon Mine RI/FS DRAFT April 2020

1.0 INTRODUCTION

J.R. Simplot Company (Simplot) entered into an Administrative Settlement Agreement and Order
on Consent/Consent Order (Settlement Agreement/CO) for Performance of Remedial
Investigation and Feasibility Study (RI/FS) at the Smoky Canyon Mine (Mine or Site) with the
United States Department of Agriculture, Forest Service Region 4 (Forest Service [USFS]), United
States Environmental Protection Agency, Region 10 (USEPA), and Idaho Department of
Environmental Quality (IDEQ) (USFS, USEPA, and IDEQ 2009). The Forest Service is the lead
agency, and the USEPA, IDEQ, United States Department of Interior Fish and Wildlife Service
(FWS) and Bureau of Land Management (BLM), and the Shoshone-Bannock Tribes (Tribes)
participate as support agencies. The RI/FS is being conducted pursuant to the Comprehensive
Environmental Response, Compensation, and Liability Act (CERCLA) and the National Oil and
Hazardous Substances Pollution Contingency Plan (NCP) in accordance with USEPA’s Guidance
for Conducting Remedial Investigations and Feasibility Studies Under CERCLA (USEPA 1988).
The RI for the Smoky Canyon Mine was completed in 2014 and the findings are detailed in the
Final Rl Report (Formation 2014a). This document describes the process of assembling remedial
alternatives and conducting a screening evaluation and a detailed analysis of remedial
alternatives for the Smoky Canyon Mine as part of the FS.

11 Purpose

The general objective of the FS is to identify and evaluate alternatives for remedial action to
eliminate, reduce, or control risks to human health and the environment. As per the Settlement
Agreement/CO and subsequent correspondence, the FS Report consists of two components
submitted as two separate deliverables: (1) the development and screening of remedial
alternatives and (2) the detailed analysis of alternatives. FS Technical Memorandum #1
(FSTM#1, Formation 2019c), which is the first component of the FS process and was approved
by the Agencies on December 4, 2019 (USFS 2019), identified and screened a range of remedial
technologies and process options by media. In accordance with September 8, 2017 Agency
comments on the Draft FSTM#1 (USFS 2017), this technical memorandum (Draft FSTM#2),
which is the second component of the FS process, includes some of the elements set out in
Section 8.a. of the Statement of Work (SOW) (assemble, refine, and screen remedial alternatives)
and all of the elements in Section 8.b. of the SOW (detailed analysis of remedial alternatives).
FSTM#1 and FSTM#2 comprise the FS Report for the Smoky Canyon Mine.

FSTM#1 for the Smoky Canyon Mine contains the following information:

o A description of the Site setting and physical characteristics, mining and reclamation
activities, the 2006 water management non-time-critical removal action (2006 NTCRA)
and 2013 Dinwoody/Chert cover NTCRA (2013 NTCRA) at the Pole Canyon overburden
disposal area (ODA), and various pilot treatability studies conducted over the years
including the Hoopes Water Treatment Plant (WTP) pilot study at Hoopes Spring.

S:\Jobs\Smoky\CERCLA\FS\FSTM2\DraftFSTM2.docx
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¢ Key findings of the RI Report including the nature and extent of contamination, fate and
transport of selenium and other chemicals of potential concern (COPCs), and a conceptual
model.

¢ Results of the Site-specific human health, ecological, and livestock risk assessments and
identification of the chemicals of concern (COCs), selenium and arsenic.

e A summary of the environmental conditions of concern, applicable or relevant and
appropriate requirements (ARARs), and remedial action objectives (RAOs) that address
key environmental issues at the Site.

¢ Development of preliminary remediation goals (PRGs) for cleanup of the Site, which
include maximum contaminant levels (MCLs) for selenium (0.05 milligrams per liter [mg/L])
and arsenic (0.01 mg/L) in groundwater and non-regulated surface water (ldaho
Administrative Procedures Act [IDAPA] 58.01.11); Site-specific water quality standards for
selenium in regulated surface water (16.7 micrograms per liter [ug/L] for Hoopes Spring
and Sage Creek; 4.2 ug/L for Crow Creek)' (IDAPA 58.01.02 — Water Quality Standards);
and risk-based PRGs for arsenic in soil (11 milligrams per kilogram [mg/kg]).

¢ |dentification of general response actions (GRAs) and remedial technologies and process
options for each GRA. An initial screening of technologies/process options based on
technical implementability. A second more detailed screening of retained
technologies/process options for effectiveness, implementability, and cost. And a third
screening and evaluation of retained technologies/process options for effectiveness,
implementability, and cost by media.

In this document, various combinations of technologies and process options are assembled into
media-based remedial alternatives. Remedial alternatives were initially screened based on
effectiveness, implementability, and cost. The alternatives retained for further consideration were
evaluated independently in the detailed analysis with respect to the threshold and balancing
evaluation criteria (USEPA 1988) and were then compared to the other alternatives in the
comparative analysis. The results of the detailed and comparative analyses are presented in this
document, which is FSTM#2. The evaluation considers all areas where overburden from
historical mining activities is present.

1.2 Rationale for Media-Based Approach

In accordance with USEPA guidance (USEPA 1988), alternatives for specific media and areas
within a site either can be carried through the FS process separately or combined into
comprehensive alternatives for the entire site. This approach is flexible and allows alternatives
for each media to be combined at various points in the process. For the Smoky Canyon Mine,
because of the number of different media involved in the process (i.e., Wells Formation

" Note that while the discussion in this document focusses on water concentrations, the tissue-based portion of the
standard supersedes the water standard and will be ultimately be used to determine compliance.
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groundwater, surface water, alluvial groundwater, and solids and soil) remedial alternatives were
developed and evaluated separately by media in the initial screening step.

1.3 Document Organization

This document is organized as follows:

e Section 2 describes the remedial alternatives and summarizes the screening evaluation.
e Section 3 presents the detailed analysis of remedial alternatives.

e Section 4 presents the comparative analysis of remedial alternatives.

e Section 5 presents the recommended remedy for the Site.

e Section 6 lists references and data sources used to develop this technical memorandum.

The appendices are:

¢ Appendix A — Model Development Report for Wells Formation Groundwater
e Appendix B — Cost Estimate for Remedial Alternatives
¢ Appendix C — Statistical Analysis of Soil Data
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2.0 DEVELOPMENT AND SCREENING OF ALTERNATIVES

Remedial technologies and process options retained after the screening process in FSTM#1 were
assembled into media-based remedial alternatives to address contamination of groundwater,
surface water, and solids and soils and meet RAOs. The primary objective being to develop an
appropriate range of remedial alternatives that will protect human health and the environment and
meet ARARs. Table 2-1 summarizes the remedial technologies and process options retained for
groundwater, surface water, and solids and soils.

Remedial alternatives were evaluated using a qualitative process to determine overall
effectiveness, implementability, and cost. As per USEPA guidance (USEPA 1988), the purpose
of the screening was to reduce the number of candidate remedial alternatives to a smaller more
manageable number. The alternatives judged as the best were carried forward into the detailed
analysis of alternatives in Section 3.

21 Screening Criteria

As described in USEPA guidance for RI/FS (USEPA 1988), each alternative was evaluated
against the short- and long-term aspects of three broad criteria: effectiveness, implementability,
and cost. Because the purpose of the screening evaluation was to reduce the number of
alternatives that undergo a more thorough and extensive analysis, alternatives were evaluated
more generally in this phase than during the detailed analysis. However, the screening evaluation
was sufficiently detailed to distinguish among alternatives.

The evaluation criteria for screening are as follows:

Effectiveness — Under the effectiveness evaluation, each alternative was assessed for its ability
to provide protection of human health and the environment and to meet ARARs. Each alternative
was evaluated for the reductions in toxicity, mobility, or volume it would achieve through
treatment. Both short- and long-term components of effectiveness were evaluated. Short-term
effectiveness refers to the construction and implementation period, and long-term effectiveness
refers to the period after the remedial action has been completed.

Implementability — Under the implementability evaluation, the technical and administrative
feasibility of constructing, operating, and maintaining each alternative was evaluated. Technical
feasibility refers to the ability to construct, reliably operate, and meet technology-specific
regulations for process options until the remedial action has been completed. It also includes
operations and maintenance (O&M), replacement, and monitoring of technical components of an
alternative after the action has been completed. Administrative feasibility refers to the ability to
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obtain approvals from other offices and regulatory agencies and the availability of services,
capacity, equipment, and technical specialists.

Cost — The cost evaluation compared the relative costs of the alternatives. Costs in this screening
step are typically not defined with the same level of accuracy as in the detailed analysis (i.e.,
+50% to -30%); however, the relative accuracy of the estimates is consistent so that cost
decisions among alternatives is sustained as the accuracy of cost estimates improves beyond the
screening process.

2.2 Modeling of Selenium Transport in Wells Formation Groundwater

The analytical model developed under the Rl as part of the characterization of the fate and
transport of COPCs in Wells Formation groundwater at the Site (Formation 2014a, Appendix H)
was updated and used to evaluate the relative effectiveness of various remedial alternatives, both
during the initial screening step and as part of the detailed analysis of alternatives. Updates to
the RI analytical model, which were discussed with the Agencies in a meeting on December 18,
2018, are described in Appendix A. The updated analytical model is referred as the “Groundwater
Model” hereafter.

The Groundwater Model was developed to evaluate selenium transport in the Wells Formation
and to provide the ability to evaluate the relative contribution of selenium from each of the sources
potentially contributing to the selenium mass load discharged at Hoopes Spring and South Fork
Sage Creek springs (the spring complex). Source areas include Panels A, B, C, D, and E (and
associated external ODAs), and the Pole Canyon ODA. The model accounts for changes in the
relative contributions from these different source areas over time as mining and final overburden
disposal/reclamation were implemented. Thus, the model provides a Site-wide assessment of
the relative spatial and temporal role of multiple source areas on spring discharges. Itis important
to recognize that the Groundwater Model produces “relative” estimates of selenium loading
contributions. The primary updates to the Groundwater Model since the Rl are as follows:

o Data and information from detailed groundwater flow and contaminant transport modeling
analyses performed as part of the East Smoky Environmental Impact Statement (EIS)
(HGG 2018) were integrated for consistency.

e Panel B is assumed to be reclaimed conservatively in year 2030 with the currently
approved topsoil and chert cover. The selenium source concentration for Panel B
overburden is conservatively assumed to be consistent with the “north-end” concentration
function developed in the RI modeling analyses (see Formation 2014a, Section 7.3.2.1).
This source term function results in a higher estimated selenium concentration compared
to source concentration estimates of East Smoky overburden, assuming either the
Proposed Action or Reduced Pit Shell alternatives (see HGG 2018, Section 6.3).
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e Data and information from the Deep Dinwoody lysimeter monitoring (O’Kane Consultants
2019) were used to inform percolation rate estimates of covers at the Site.

e The empirically based, time-varying, selenium concentration function (i.e., source term)
was updated for consistency with methods used in National Environmental Policy Act
(NEPA) modeling analyses, Site-specific column test analyses, and revised net infiltration
estimates.

e Post-RI groundwater and surface water monitoring data augmented the data set used in
the model calibration process.

Selenium loading assumptions (i.e., processes affecting mobilization and transport) from source
areas were treated consistently between source areas. Therefore, evaluation of selenium loading
to the springs by source area should consider the simplifying assumptions relative to conditions
unique to each source area. For example, differences in snow accumulation and infiltration of
precipitation, degree of weathering in specific ODAs, attenuation potential in the vadose zone
(unsaturated Wells Formation and undisturbed colluvial/hillslope deposits), selenium transport
times through the unsaturated zone, and discrete fractured zones in pit floors were not
represented in the model but could have significant effects on magnitudes and timing of selenium
loads arriving and dissipating from the springs. Instead, the Groundwater Model assumed solute
transport in the Wells Formation is similar to transport in a porous medium, sorption does not
occur, groundwater flow was constant and seasonal fluctuations were not represented, and the
release of selenium over time was estimated using Site-specific data and estimated net
percolation rates through covers. Site-specific knowledge has been considered in the
identification of remedial alternatives.

23 Description and Screening of Remedial Alternatives

The following sections provide descriptions of the media-based remedial alternatives and the
results of the screening process for Wells Formation groundwater, surface water, alluvial
groundwater, and solids and soils. A summary of the screening evaluation is provided in Tables
2-2 through 2-5. The cost estimates for remedial alternatives are provided in Appendix B.

Under all alternatives, O&M and groundwater/surface water monitoring for the 2006 and 2013
NTCRAs at the Pole Canyon ODA would continue as per the existing Settlement Agreements
(USFS, USEPA and IDEQ 2006; USFS, IDEQ and Tribes 2013). Therefore, this action is not
discussed further in this section, but will be considered in the detailed analysis in Section 3.

2.3.1 Remedial Alternatives for Wells Formation Groundwater
Releases of COCs from overburden (both during mining and after mining) stored in backfilled pits

and external ODAs with minimal or no covers have resulted in concentrations of selenium and
arsenic above their MCLs in groundwater in the Wells Formation aquifer. There is a potential risk
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to people (hypothetical resident) if this groundwater is used as a domestic drinking water supply
on private lands (i.e., Simplot-owned land in Sage Valley) in the future. Wells Formation
groundwater generally flows north to south and discharges to surface water at Hoopes Spring
and South Fork Sage Creek springs. This discharge results in selenium concentrations above
the State of Idaho Surface Water Quality Criterion for Aquatic Life in Sage Creek and Crow Creek.

The rate of selenium release after mining depends on location specific conditions; primarily the
setting, areal extent of the overburden and the cover placed on it. The relative magnitude of
selenium loading to Wells Formation groundwater is proportional to net infiltration rates through
overburden. In addition, the timing of any effect on selenium load discharging at the springs
depends on the distance from the overburden to the springs. Simplot evaluated Site conditions
and identified 3 areas that are primary candidates for covers: Panels D-1, and E-1n and the D
Panel external ODA (Figure 2-1) (these are collectively termed “target cover areas” in this report).
These areas are estimated to have relatively high net infiltration rates through overburden and
are close to the springs such that effects of covers on the selenium load in groundwater
discharging at the spring complex would be realized in a relatively short timeframe (as compared
to Panel A, which is estimated to have a groundwater travel time to the springs of 25 to 30 years).

The RAOs for Wells Formation groundwater are:

o Prevent future use of Wells Formation groundwater with arsenic or selenium
concentrations above MCLs as a drinking water source.

o Reduce or eliminate concentrations of arsenic and selenium in contaminated Wells
Formation groundwater to below MCLs within a reasonable time frame given the
circumstances of the Site.

o Reduce or eliminate loading of selenium from groundwater to surface water so that
it does not result in concentrations that represent an unacceptable risk to aquatic
life and complies with ARARs (IDAPA 58.01.02 — Water Quality Standards) in the
lower Sage Creek and Crow Creek watersheds.

Remedial alternatives for Wells Formation groundwater were assembled by combining the
retained remedial technologies that are capable of addressing the RAOs. The screening
evaluation of alternatives for Wells Formation groundwater is summarized in Table 2-2 and
described below.

The remedial alternatives evaluated for Wells Formation groundwater (WG) are:

o Alternative WG-1 — No Further Action

o Alternative WG-2 — Monitored Natural Attenuation (MNA)

o Alternative WG-3 — Institutional Controls (ICs)

o Alternative WG-4 — 5-Foot Dinwoody or Salt Lake Formation/Chert Covers, ICs and MNA
o Alternative WG-5 — Capillary Covers, ICs and MNA

¢ Alternative WG-6 — Enhanced Dinwoody Covers, ICs and MNA
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e Alternative WG-7 — Geomembrane Covers, ICs and MNA

2.3.1.1 Alternative WG-1 — No Further Action

Description

No additional actions would be taken under Alternative WG-1.

Screening Evaluation

Effectiveness — Low

During the RI (2009-2010), arsenic concentrations were measured above the MCL in Wells
Formation groundwater at GW-16 (located near the mouth of Pole Canyon as shown in Figure 2-
2). Monitoring after 2014 has shown that all concentrations are below the MCL (Figure 2-3). The
2006 NTCRA at the Pole Canyon ODA (implemented in 2007 and 2008) significantly reduced the
volume of water that was entering the ODA, particularly the inflow of Pole Canyon Creek, and
consequently has reduced the mass of COCs released. This has had the effect of reducing
arsenic concentrations to below the MCL in Wells Formation groundwater such that human health
is protected for the No Further Action alternative (O&M of the Pole Canyon NTCRAs will continue
as per the existing Settlement Agreements [USFS, USEPA, and IDEQ 2006; USFS, IDEQ, and
Tribes 2013]). Therefore, arsenic is not discussed further in this analysis for Wells Formation
groundwater.

Alternative WG-1 would not be protective of human health because groundwater with selenium
concentrations above the MCL could be used as a source of drinking water on Simplot-owned
land in Sage Valley in the future. There are no environmental risks associated directly with Wells
Formation groundwater. The groundwater discharges to surface water at the spring complex.
Environmental risks associated with surface water are described in Section 2.3.2.

Under Alternative WG-1, no additional response actions would be implemented. The Groundwater
Model estimates that mass flux of selenium from the ODAs to Wells Formation groundwater will
reduce over time (Figure 2-4). This is expected to result in a general reduction in selenium
concentrations in groundwater, with specific effects being dependent on the physical location of
the well screen relative to source areas and groundwater flow paths. While groundwater
conditions are expected to improve over time, it is uncertain whether selenium concentrations will
ultimately reduce to below the MCL at all monitoring locations over the long term.

Implementability — High
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No additional actions would be implemented. There are no implementability issues with this
alternative.

Cost — Low
There are no additional response actions under Alternative WG-1 and therefore there is no cost.

Screening Result

No further action is RETAINED as required by the NCP.

2.3.1.2 Alternative WG-2 — Monitored Natural Attenuation (MNA)

Description

Alternative WG-2 consists of MNA to reduce contamination in Wells Formation groundwater.
MNA relies on natural processes to contribute to the reduction of selenium concentrations in
groundwater in areas where release and transport have already occurred. MNA can occur
through natural physical (e.g., dilution, dispersion, sorption), geochemical (e.g., sorption,
precipitation), and/or biochemical (biologically mediated reduction) processes. Depending on the
chemical conditions of the aquifer, the MNA process would reduce selenium concentrations in
Wells Formation groundwater along existing flow pathways over time.

Long-term groundwater monitoring would be required to track MNA progress over time.

Screening Evaluation

Effectiveness — Low

Human health would not be protected because groundwater with selenium concentrations above
the MCL could be used as a source of drinking water on Simplot-owned land in Sage Valley in
the future. There are no environmental risks associated directly with Wells Formation
groundwater.

Hay et al. (2016) evaluated the release and subsequent transport of selenium leached from
overburden at multiple phosphate mines in southeastern ldaho, with a particular emphasis on
understanding conditions leading to selenium attenuation. They hypothesized that selenium
released in the oxic upper portions of overburden disposed in backfilled pits can subsequently be
attenuated by reductive precipitation at depth in unsaturated, low oxygen portions of the waste
rock. This is an important mechanism by which elevated concentrations of selenium may be
naturally attenuated within the waste rock prior to discharging to groundwater and surface water.
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They found that comparing the ratio of selenium to sulfate, as well as the concentration of redox
sensitive parameters (dissolved oxygen, dissolved iron, dissolved manganese) in groundwater
samples to those of saturated and unsaturated column tests were valuable in understanding
selenium release and attenuation.

The concentrations of total selenium, sulfate, dissolved iron, dissolved manganese, and dissolved
oxygen measured in select wells, spring and seeps are summarized in Table 2-6. The ratio of
total selenium to sulfate for Wells Formation groundwater, and spring/seep water are shown on
Figures 2-5 and 2-6, respectively. The upper and lower bounds of the unsaturated column tests
as reported by Hay et al. (2016) are also shown for comparison. As shown, the ratio of selenium
to sulfate in Wells Formation groundwater and spring/seep water is generally consistent with the
unsaturated column tests (ratios occur within the upper and lower bounds of the unsaturated
column tests), indicating that, with the exception of dispersion and dilution, limited natural
attenuation of selenium is occurring in Wells Formation groundwater at the Smoky Canyon Mine.
Relatively high dissolved oxygen and low concentrations of dissolved iron and manganese also
suggest oxic conditions with limited natural attenuation due to reductive precipitation. Tetra Tech
(2008) evaluated waste rock borehole pore gas concentrations at the Smoky Canyon Mine and
found that pore gas oxygen remained relatively high (10 to 20%) with depth in Smoky Canyon
waste rock within the two boreholes tested. These results indicate less oxygen consumption
within the waste rock and/or a greater degree of contact and exchange with the atmosphere. The
pore gas results suggest conditions measured at that time in the limited locations would not
support natural attenuation of selenium within waste rock at the Smoky Canyon Mine, likely due
to Site-specific factors or disposal practices.

Although local column tests suggested that MNA processes are not currently having a significant
effect on selenium mass flux (and concentrations) in Wells Formation groundwater, conditions in
waste rock within pit backfill and external ODAs are variable and may become less oxic over time.
Therefore, natural attenuation may be effective in groundwater and may result in a reduction of
selenium concentrations over time.

Implementability — High

No remedial construction or maintenance would be required and MNA would be easy to
implement. Long-term monitoring of MNA would be technically feasible.

Administrative requirements for development and implementation of a new long-term
groundwater monitoring plan to evaluate the effectiveness of MNA would be implementable.

Cost — Low

There are no capital costs for MNA.
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Screening Result

It appears that the geochemical attenuation mechanism does not currently limit the extent of
selenium transport from source areas, and natural attenuation may offer only limited reductions
in selenium concentrations in groundwater downgradient of those sources. However, conditions
in waste rock within pit backfill and external ODAs are variable and may become less oxic over
time, which may have an effect on groundwater conditions. Therefore, natural attenuation may
be effective and may result in a reduction of selenium concentrations over time. MNA is
RETAINED in conjunction with other remedial alternatives (i.e., source control) for the detailed
analysis.

2.3.1.3 Alternative WG-3 - Institutional Controls (ICs)

Description

Under Alternative WG-3, ICs (deed restrictions) would be put in place to prevent the use of Wells
Formation groundwater with selenium concentrations greater than the MCL as a source of
drinking water on Simplot-owned land in Sage Valley.

Deed restrictions are rules and regulations that govern one or more parcels of land. They are
recorded with the county and are permanent and “run with the land,” so they bind current and
future owners. Specific performance objectives (e.g., prevent access or use of Wells Formation
groundwater until cleanup levels are met) would be included in the Record of Decision (ROD) and
then specified as restrictions on the property deed.

ICs would require preparation of an IC Implementation and Assurance Plan (ICIAP) to establish
and document the activities necessary to implement and ensure the long-term stewardship of ICs;
and specify the organization responsible for conducting these activities. As described in USEPA
guidance on ICs (USEPA 2012), the ICIAP would focus on the details of how the deed restrictions
would be implemented, maintained, enforced, modified, and terminated (if applicable). Deed
restrictions would only be applied to areas where selenium concentrations exceed the MCL and
would ultimately be removed when the MCL is met throughout Simplot-owned land in Sage Valley.

Screening Evaluation

Effectiveness — Moderate

Deed restrictions to prevent use of groundwater with selenium concentrations above the MCL as
a domestic water supply on Simplot’s land in Sage Valley would protect human health. There are
no environmental risks associated directly with Wells Formation groundwater.
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The same reduction of selenium concentrations would occur over time for Alternative WG-3 as
for Alternative WG-1, described above.

Implementability — High

Implementation of ICs would be technically and administratively feasible.
Cost — Low

The estimated capital cost for implementation of ICs is $50,000.

Screening Result

ICs would provide immediate protection of human health by preventing use of Wells Formation
groundwater with selenium concentrations above the MCL as a drinking water source on Simplot-
owned land in Sage Valley. This alternative is RETAINED for the detailed analysis.

2.3.1.4 Alternative WG-4 — 5-Foot Dinwoody or Salt Lake Formation/Chert Covers, ICs and
MNA

Description

Under this alternative, a 5-foot-thick Dinwoody or Salt Lake Formation/chert cover would be
constructed on the target cover areas (194 acres) (Figure 2-1). The purpose of including this type
of cover is to provide an assessment of a cover type that is similar to the one constructed at the
Pole Canyon ODA as part of the 2013 NTCRA.

The covers would consist of two layers that would be used to reduce infiltration of water into the
overburden and allow drainage of storm water and snowmelt off the ODA (Figure 2-7). Target
cover areas could be graded as necessary for cover construction. The cover would consist of an
approximately 2-foot layer of chert or limestone overlain by an approximately 3-foot soil layer of
Dinwoody Formation or Salt Lake Formation material, or equivalent. The cover would be
vegetated with native grass/forb species to control erosion. Erosion control measures (e.g.,
wattles, silt fences, etc.) would be installed on the cover system to prevent damage to the cover
due to snowmelt and surface runoff.

Storm water run-on and runoff controls would be constructed as needed to convey water off or
around the cover areas. These controls would consist of channels, spillways, sedimentation
basins, and/or infiltration basins. Channels and spillways would be lined with riprap as needed to
prevent erosion.

S:\Jobs\Smoky\CERCLA\FS\FSTM2\DraftFSTM2.docx



Feasibility Study Technical Memorandum #2
Development, Screening, and Detailed Analysis of Remedial Alternatives
Smoky Canyon Mine RI/FS DRAFT April 2020

Monitoring of the covers would be implemented to ensure their effectiveness over the long term.
Inspections would be conducted to monitor settlement and erosion of the cover system, vegetative
growth, and integrity of the storm water control systems. O&M would be required to maintain the
effectiveness and permanence of the cover system and other remedy components.

ICs under Alternative WG-4 would be the same as Alternative WG-3. MNA would be the same
as described under Alternative WG-2. Long-term groundwater monitoring would be required to

evaluate the effectiveness of the remedial alternative.

Screening Evaluation

Effectiveness — Moderate to High

Alternative WG-4 would have the same effectiveness for protection of human health as Alternative
WG-3 due to the implementation of ICs to prevent the use of Wells Formation groundwater with
selenium concentrations above the MCL as a source of drinking water on Simplot-owned land in
Sage Valley. There are no environmental risks associated directly with Wells Formation
groundwater.

Installing a 5-foot Dinwoody or Salt Lake Formation/chert cover is estimated to reduce the
infiltration of water for an average precipitation year by 29% (see Appendix A). This would lead
to a similar reduction of selenium releases at the target cover areas and would be expected to
reduce selenium concentrations in Wells Formation groundwater in the vicinity in addition to
reductions estimated to occur without additional action (see Section 2.3.1.1). Construction of the
similar Dinwoody/chert cover system at the Pole Canyon ODA under the 2013 NTCRA has been
demonstrated to have an effect on selenium concentrations in the environment (Formation 2019d,
2020). Concentrations of selenium released from the ODA as measured by concentrations at
the toe seep (LP-1) have decreased and selenium concentrations in Wells Formation groundwater
downgradient of the ODA at GW-16 have also decreased since the cover was installed (see
Section 3.2.1.1).

Implementability — High

Construction of Dinwoody or Salt Lake Formation/chert covers would be technically feasible and
would not require specialized construction techniques or special access logistics. Simplot has
installed a similar cover at the Pole Canyon ODA. The target cover areas comprise 194 acres
and therefore approximately 940,000 cubic yards of Dinwoody or Salt Lake Formation (3-foot
thickness) and 630,000 cubic yards of chert (2-foot thickness) would be required for construction
of the cover. Sufficient volumes of chert material are expected to be recovered from ongoing
mining; however, this may require a phased approach to cover construction to allow the required
volume of chert to be generated. The Dinwoody borrow study conducted in 2018 (Simplot 2018)
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found that material in the potential D-Panel and E-Panel borrow areas (Figure 2-8) was gravelly
rock that would be poorly suited for cover material. The estimated recoverable volume of good
clay material from the B-Panel Dinwoody borrow areas was less than approximately 3 million
cubic yards. Some of the material from the B-Panel borrow area could be required for post-mining
reclamation. There is also the potential that active mining at Panels F and G could generate
excess Dinwoody material that could be used for CERCLA covers. Another potential option is to
source Dinwoody or Salt Lake Formation material from Simplot’'s private land in Sage Valley
(Figure 2-8). All efforts will be made to source Dinwoody material from active mining; however,
there is too much uncertainty to make that determination at this time. Therefore, for the purposes
of this report, it is assumed that the Sage Valley borrow area will provide Dinwoody or Salt Lake
material for the covers. This provides a consistent basis to evaluate the relative performance and
cost in the comparative analysis (Section 4).

Cost — Moderate

Estimated capital cost for a 5-foot Dinwoody or Salt Lake Formation/chert cover on the target
cover areas (194 acres) is $20 Million.

Screening Result

A 5-foot Dinwoody or Salt Lake Formation/chert cover would reduce infiltration of water into the
ODA surface (and subsequent release of selenium to Wells Formation groundwater); however,
it has a lower effectiveness than a capillary cover. This alternative is NOT RETAINED for the
detailed analysis of alternatives.

2.3.1.5 Alternative WG-5 — Capillary Covers, ICs and MNA

Description

Under this alternative, capillary covers and associated storm water controls would be constructed
on the target cover areas (Figure 2-1). The cover concept is shown on Figures 2-7 and 2-9. From
surface to base, the cover would consist of:

« 2-feet of uncompacted Dinwoody or Salt Lake Formation with

drainage benches at approximately 150 foot spacing (dependent on slope)

* Filter fabric

* 12-inch drainage layer (screened chert/limestone)

* 6-inches of graded Dinwoody or Salt Lake Formation (to provide a working base layer
for the construction)

* Graded overburden
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A key component of a capillary cover system are drainage benches. Drainage benches remove
infiltrated water, which accumulates as lateral flow (or interflow) at the capillary interface (e.g.,
between the Dinwoody and screened chert), from the cover system and moves the water off the
reclaimed slope. The drainage benches also collect surface run-on water and both the interflow
water and surface run-on water are managed as clean storm water, which can be directed to key
downgradient areas to improve groundwater quality. A geomembrane liner is placed at the bottom
of the bench below the drainage material. Spacing of drainage benches varies with the slope of
the reclamation cover and, in general, the flatter the slope the closer the bench spacing.

Storm water run-on and runoff controls would be constructed as needed to convey water off or
around the cover areas. These controls would consist of channels, spillways, sedimentation
basins, and/or infiltration basins. Channels and spillways would be lined with riprap as needed to
prevent erosion.

ICs under Alternative WG-5 would be the same as Alternative WG-3. MNA would be the same
as described under Alternative WG-2.

Monitoring of the covers would be implemented to ensure their effectiveness over the long term.
Inspections would be conducted to monitor settlement and erosion of the cover system, vegetative
growth, and integrity of the storm water control systems. O&M would be required to maintain the
effectiveness and permanence of the cover system and other remedy components. Long-term
groundwater monitoring would be required to evaluate the effectiveness of the remedial
alternative.

Screening Evaluation

Effectiveness — Moderate to High

Alternative WG-5 would have the same effectiveness for protection of human health as Alternative
WG-3 due to the implementation of ICs to prevent use of Wells Formation groundwater with
selenium concentrations above the MCL as a source of drinking water on Simplot-owned land in
Sage Valley. There are no environmental risks associated directly with Wells Formation
groundwater.

Installing a capillary cover is estimated to reduce the infiltration of water for an average
precipitation year by 58% (see Appendix A). This would lead to a similar reduction of selenium
releases at the target cover areas and would be expected to reduce selenium concentrations in
Wells Formation groundwater in the vicinity in addition to reductions predicted to occur without
additional action (see Section 2.3.1.1).
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Implementability — High

Construction of capillary covers would be technically feasible and would not require specialized
construction techniques or special access logistics. Simplot has installed covers using similar
materials at the Smoky Canyon Mine. The target cover areas comprise 194 acres and therefore
approximately 780,000 cubic yards of Dinwoody or Salt Lake Formation and 310,000 cubic yards
of chert would be required for construction of the cover (with additional Dinwoody or Salt Lake
Formation material required to form the working base). Sufficient volumes of chert material are
expected to be recovered from ongoing mining. Dinwoody or Salt Lake Formation material may
be available from on-going mining but certainly is available from Simplot's private land in Sage
Valley (refer to Figure 2-8).

Cost — Moderate
Estimated capital cost for a capillary cover on the target cover areas (194 acres) is $33 Million.

Screening Result

A capillary cover is implementable and would reduce infiltration of water into the ODA surface
(and subsequent release of selenium to Wells Formation groundwater) at a higher effectiveness
than 5-foot Dinwoody or Salt Lake Formation/chert covers. This alternative is RETAINED for the
detailed analysis of alternatives.

2.3.1.6 Alternative WG-6 — Enhanced Dinwoody Covers, ICs and MNA

Description of Alternative

Alternative WG-6 would include construction of Enhanced Dinwoody covers on the target cover
areas (Figure 2-1) and associated storm water controls. The Enhanced Dinwoody covers (Figure
2-7) would consist of (from surface to base):

* 1-foot of topsail

« 2-feet of loose Dinwoody

* Filter fabric

* 12-inch drainage layer (chert/limestone)

* 6-inch of enhanced Dinwoody (screened Dinwoody with 5% bentonite)
* 6-inch screened Dinwoody (3-inch screened material)

» Graded overburden

The cover would be vegetated with native grass/forb species to control erosion. Erosion control
measures (e.g., wattles, silt fences, etc.) would be installed on the cover system to prevent

S:\Jobs\Smoky\CERCLA\FS\FSTM2\DraftFSTM2.docx



Feasibility Study Technical Memorandum #2
Development, Screening, and Detailed Analysis of Remedial Alternatives
Smoky Canyon Mine RI/FS DRAFT April 2020

damage to the cover due to snowmelt and surface runoff. Storm water run-on and runoff controls
would be constructed to convey water off or around the ODAs via channels, spillways,
sedimentation basins, and/or infiltration basins.

ICs under Alternative WG-6 would be the same as under Alternative WG-3. MNA would be the
same as described under Alternative WG-2. Monitoring and O&M would be performed on the
covers to ensure the effectiveness of the remedial actions. Long-term groundwater monitoring
would be required to evaluate the effectiveness of the remedial action.

Screening Evaluation

Effectiveness — Moderate to High

Alternative WG-6 would have the same effectiveness for protection of human health and the
environment as Alternative WG-3, because deed restrictions would prevent use of groundwater
with selenium concentrations above the MCL as a source of drinking water on Simplot-owned
land in Sage Valley. There are no environmental risks associated directly with Wells Formation
groundwater.

Installing an Enhanced Dinwoody cover is estimated to reduce the infiltration of water for an
average precipitation year by up to 95% (see Appendix A). This would lead to a similar reduction
of selenium releases at the target cover areas and would be expected to reduce selenium
concentrations in Wells Formation groundwater in the vicinity, in addition to reductions predicted
to occur without additional action (see Section 2.3.1.1).

Implementability — High

Construction of Enhanced Dinwoody covers would be technically feasible and would not require
specialized construction techniques or special access logistics. Simplot has constructed
Enhanced Dinwoody covers at Panel F for reclamation after active mining. The target cover areas
comprise 194 acres and therefore approximately 630,000 cubic yards of Dinwoody or Salt Lake
Formation, 310,000 cubic yards of chert and 310,000 cubic yards of topsoil would be required for
construction of the cover. Sufficient volumes of chert material are expected to be recovered from
ongoing mining. Dinwoody or Salt Lake Formation material is available from Simplot's private
land in Sage Valley (refer to Figure 2-8).

Given the increased number of layers to be constructed with the Enhanced Dinwoody cover
system (e.g., the 100% compact screened Dinwoody and bentonite amended layers) it will be
difficult to construct more than 30 to 35 acres in a given year at Smoky Canyon Mine, with the
limited construction season. This will lead to several years of construction to complete the 194
acres. In order to get 100% compaction on the bottom screened layer a solid compacted base is
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needed to construct upon. Thus, the run-of-mine (ROM) material currently in the target cover
areas will require significant preparation, grading, and compaction before cover
construction. This can only occur after the spring melt is completed. Because of this step, and
from Simplot’s experience, initiation of cover construction of the Enhanced Dinwoody is most likely
delayed until July in any construction season. Each layer has to be properly sequenced for the
cover system to be effective, thus only relatively small areas can be constructed at a time. For
example, the amended Dinwoody layer can only be exposed to the elements for a few days before
it needs to be covered with the drainage layer material. This sequencing constraint significantly
affects how many acres can be competed each construction season. Another current constraint
is how much bentonite can be delivered in a construction season. Only one source for bentonite
can be used per season in order for the amended product to be consistent and effective. The
bentonite producers in central Wyoming are not setup for mass production of the high quality
(Free Swell of +24) bentonite and can only deliver 2 or 3 truckloads of bentonite per day. Because
there is well over a month of work to do a section of cover system after the amended layer is
completed, this puts additional pressure on having to complete this phase of the project by late
August in order to complete the section in a given year. If the seeding and erosion control isn’t
competed in a construction season, the entire section is at risk of failure going into the winter and
spring melt seasons.

Cost — High

Estimated capital cost for an Enhanced Dinwoody cover on the target cover areas (194 acres) is
$60 Million.

Screening Result

Enhanced Dinwoody covers have been shown to be effective at Panel F, where they are
integrated with placement of overburden generated by active mining. The Enhanced Dinwoody
cover performance is similar to geomembrane covers, which are retained for the detailed analysis.
To avoid carrying forward too many similar options Enhanced Dinwoody covers are NOT
RETAINED for the detailed analysis.

2.3.1.7 Alternative WG-7 — Geomembrane Covers, ICs and MNA

Description of Alternative

Alternative WG-7 would include construction of geomembrane covers on the target cover areas
(Figure 2-1) and associated storm water controls. The geomembrane covers would conceptually
consist of multiple layers to reduce infiltration into the overburden material, including a
geomembrane (Figure 2-7). This layer would be protected and supported by layers of local
materials. For example, the cover could include a 1-foot-thick protective subgrade that would be
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placed on the overburden material to prevent damage to the geomembrane layer and 3 feet of
Dinwoody/topsoil on top of the geomembrane layer.

Target cover areas could be graded as necessary for cover construction. Plant species would
be selected so that roots would not penetrate the hydraulic barrier layer and enter the underlying
overburden material. Erosion control measures (e.g., wattles, silt fences, etc.) would be installed
on the cover system to prevent damage to the cover due to snowmelt and surface runoff. Storm
water run-on and runoff controls would be required to convey water off or around the ODAs via
channels, spillways, sedimentation basins, and/or infiltration basins.

ICs under Alternative WG-7 would be the same as under Alternative WG-3. MNA would be the
same as described under Alternative WG-2. Monitoring and O&M would be performed to ensure
the long-term effectiveness of the cover systems. Long-term groundwater monitoring would be
required to evaluate the effectiveness of the remedial action.

Screening Evaluation

Effectiveness — Moderate to High

Alternative WG-7 would have the same effectiveness for protection of human health and the
environment as Alternative WG-3, because deed restrictions would prevent use of groundwater
with selenium concentrations above the MCL as a source of drinking water on Simplot-owned
land in Sage Valley. There are no environmental risks associated directly with Wells Formation
groundwater.

Installing a geomembrane cover is estimated to reduce the infiltration of water for an average
precipitation year by 100% in the short term (see Appendix A). This would lead to a similar
reduction of selenium releases at the target cover areas and would be expected to reduce
selenium concentrations in Wells Formation groundwater in the vicinity, in addition to reductions
predicted to occur without additional action (see Section 2.3.1.1). However, the geomembrane
has a finite life expectancy because it is composed of man-made materials.

Implementability — Moderate to High

Geomembrane covers can be constructed using specialized construction techniques but can have
constructability issues.

Cost — High

Estimated capital cost for a geomembrane cover on the target areas (194 acres) is $74 Million.
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Screening Result

Geomembrane covers are effective in reducing infiltration into the ODA surface in the short term,
but the geomembrane has a finite life expectancy because it is composed of man-made materials.
This alternative is RETAINED for the detailed analysis to provide an analysis of the type of cover
that has the potential to provide the highest reduction in infiltration into overburden materials.

2.3.2 Remedial Alternatives for Surface Water

Discharge of Wells Formation groundwater at Hoopes Spring and South Fork Sage Creek springs
has resulted in selenium concentrations in surface water above the State of Idaho Surface Water
Quality Criterion for Aquatic Life at the springs (HS-3, LSS) and downstream in Sage Creek (LSV-
2, LSV-3, LSV-4) and Crow Creek (CC-1A, CC-WY-01) (Figure 2-10).

There is a potential future risk to human receptors (recreational camper or Native American) and
current risk to human receptors (Native American) from ingestion of surface water where arsenic
concentrations exceeded the Idaho drinking water standard in surface water seeps downgradient
(east) of Panel D (DS-7) and the Pole Canyon ODA (LP-1), and surface water in detention ponds
downgradient of Panel D seep DS-7 (DP-7) and Panel E (EP-2) (Figure 2-11).

The RAOs for surface water are:

o Reduce or eliminate unacceptable risks to human receptors from ingestion of non-
regulated surface water (seeps and detention ponds) due to arsenic.

o Reduce selenium concentrations in lower Sage Creek and Crow Creek watersheds
to below levels that pose unacceptable risks for aquatic life and comply with
ARARs (IDAPA 58.01.02 — Water Quality Standards).

Remedial alternatives for surface water were assembled by combining the retained remedial
technologies and process options that are capable of addressing RAOs. The primary actions are
containment (i.e., covers) to reduce the release and transport of selenium from ODA materials to
Wells Formation groundwater which discharges to surface water at the spring complex and
treatment of the groundwater discharging at the springs to reduce selenium concentrations in
downstream surface water. A summary of the screening evaluation of these remedial alternatives
is presented in Table 2-3 and described below.

The media-based remedial alternatives for surface water (SW) are:

e Alternative SW-1 — No Further Action

e Alternative SW-2 — 5-Foot Dinwoody or Salt Lake Formation/Chert Covers
e Alternative SW-3 — Capillary Covers

o Alternative SW-4 — Enhanced Dinwoody Covers

e Alternative SW-5 — Geomembrane Covers

S:\Jobs\Smoky\CERCLA\FS\FSTM2\DraftFSTM2.docx



Feasibility Study Technical Memorandum #2
Development, Screening, and Detailed Analysis of Remedial Alternatives
Smoky Canyon Mine RI/FS DRAFT April 2020

o Alternative SW-6 — Treatment of Water Discharging at Hoopes Spring

2.3.2.1 Alternative SW-1 — No Further Action

Description

Under Alternative SW-1, the water treatment pilot study at Hoopes Spring would be terminated
and the Hoopes WTP would be removed. No additional actions would be implemented.

Screening Evaluation

Effectiveness — Low

Human health would not be protected because people could ingest non-regulated surface water
with arsenic concentrations above the MCL from seeps and detention ponds.

Mass flux of selenium to surface water from discharge of Wells Formation groundwater is
anticipated to decrease over time (see Figure 2-12). Consequently, selenium concentrations in
surface water (and in fish tissue) downgradient of Hoopes Spring and South Fork Sage Creek
springs are also anticipated to decrease over time which would reduce environmental risks.
However, it is uncertain whether they will reduce below the surface water quality standards at all
monitoring locations in Sage Creek and Crow Creek over the long term.

Implementability — High

No additional actions would be implemented. There are no implementability issues with this
alternative.

Cost — Low
There are no additional response actions under Alternative SW-1 and therefore there is no cost.

Screening Result

No further action is RETAINED as required by the NCP.
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2.3.2.2 Alternative SW-2 — 5-Foot Dinwoody or Salt Lake Formation/Chert Covers

Description

The cover element of this remedial alternative would be the same as for Alternative WG-4,
described in Section 2.3.1.4 (Figure 2-7).

In addition, rock covers would be placed as a physical barrier layer on seeps (DS-7 and LP-1)
and detention ponds (DP-7 and EP-2) to prevent direct contact with surface water with arsenic
concentrations greater than the MCL. Fences and signs to notify people that drinking the water
is potentially unsafe may be installed in the interim to prevent contact.

Long-term surface water monitoring and O&M would be required to evaluate the effectiveness of
the alternative.

Screening Evaluation

Effectiveness — Moderate to High

Human health would be protected through the use of fences and/or signs in the short term and
ultimately rock covers to prevent ingestion of surface water in seeps and detention ponds with
arsenic concentrations greater than the MCL.

Concentrations of selenium in surface water in Sage Creek and Crow Creek downstream of
Hoopes Spring are anticipated to decrease over time. While surface water conditions are
expected to improve over time, it is uncertain whether selenium concentrations will ultimately
reduce below the water quality standard at all monitoring locations in Sage Creek and Crow Creek
over the long term.

Installing a 5-foot Dinwoody or Salt Lake Formation/chert cover is estimated to reduce the
infiltration of water for an average precipitation year by 29% (see Appendix A). This would lead to
similar reduction of selenium releases at the target cover areas and would be expected to reduce
selenium mass flux in Wells Formation groundwater and consequently the mass flux discharging
at the spring complex over time.

Implementability — High
Construction of Dinwoody or Salt Lake Formation/chert covers would be technically feasible and

would not require specialized construction techniques or special access logistics. Simplot has
installed a similar cover at the Pole Canyon ODA.
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As in Section 2.3.1.4 for Alternative WG-4, sufficient volumes of chert material are expected to be
recovered from ongoing mining and multiple sources of Dinwoody or Salt Lake Formation material
could be available, depending on active mining. Because of uncertainties with the volumes of
material available from active mining, for the purposes of this report, it is assumed that the Sage
Valley borrow area will provide Dinwoody or Salt Lake Formation material for the covers (Figure
2-8). This provides a consistent basis to evaluate the relative performance and cost in the
comparative analysis (Section 4).

Placement of rock covers as a physical barrier layer on seeps and detention ponds to prevent
direct contact with surface water with arsenic concentrations greater than the MCL has been
previously implemented and would be easy to implement using readily available Site materials.

Cost — Moderate

The estimated capital cost for a 5-foot Dinwoody or Salt Lake Formation/chert cover on the target
cover areas (194 acres) is $20 Million.

Screening Result

A 5-foot Dinwoody or Salt Lake Formation/chert cover would reduce infiltration of water into the
ODA surface at the target cover areas (and subsequent release of selenium to Wells Formation
groundwater and transport to surface water); however, it has a lower effectiveness than a capillary
cover. This alternative is NOT RETAINED for the detailed analysis of alternatives.

2.3.2.3 Alternative SW-3 — Capillary Covers

Description

The cover element of this remedial alternative would be the same as for Alternative WG-5,
described in Section 2.3.1.5 (Figures 2-7 and 2-9).

Rock covers on seeps (DS-7 and LP-1) and detention ponds (DP-7 and EP-2) would be the same
as for Alternative SW-2.

Long-term surface water monitoring and O&M would be required to evaluate the effectiveness of
the alternative.

Screening Evaluation

Effectiveness — Moderate to High

S:\Jobs\Smoky\CERCLA\FS\FSTM2\DraftFSTM2.docx

2-20



Feasibility Study Technical Memorandum #2
Development, Screening, and Detailed Analysis of Remedial Alternatives
Smoky Canyon Mine RI/FS DRAFT April 2020

Human health would be protected through the use of fences and/or signs in the short term and
ultimately rock covers to prevent ingestion of surface water in seeps and detention ponds with
arsenic concentrations greater than the MCL.

Concentrations of selenium in surface water in Sage Creek and Crow Creek downstream of
Hoopes Spring are anticipated to decrease over time. While surface water conditions are
expected to improve over time, it is uncertain whether selenium concentrations will ultimately
reduce below the water quality standard at all monitoring locations in Sage Creek and Crow Creek
over the long term.

Installing a capillary cover is estimated to reduce the infiltration of water for an average
precipitation year by 58% (see Appendix A). This would lead to similar reduction of selenium
releases at the target cover areas and would be expected to reduce selenium mass flux in Wells
Formation groundwater and consequently the mass flux discharging at the spring complex over
time.

Implementability — High

Construction of capillary covers would be technically feasible and would not require specialized
construction techniques or special access logistics. Simplot has installed covers using similar
materials at the Smoky Canyon Mine.

As described in Section 2.3.1.5 for Alternative WG-5, sufficient volumes of chert material are
expected to be recovered from ongoing mining and multiple sources of Dinwoody or Salt Lake
Formation material could be available, depending on active mining. Because of uncertainties with
the volumes of material available from active mining, for the purposes of this report, it is assumed
that the Sage Valley borrow area will provide Dinwoody or Salt Lake Formation material for the
covers. This provides a consistent basis to evaluate the relative performance and cost in the
comparative analysis (Section 4).

Placement of rock covers as a physical barrier layer on seeps and detention ponds to prevent
direct contact with surface water with arsenic concentrations greater than the MCL has been
previously implemented and would be easy to implement using readily available Site materials.

Cost — Moderate

The estimated capital cost for a capillary cover on the target cover areas (194 acres) is $33 Million.
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Screening Result

A capillary cover is implementable and would reduce infiltration of water into the ODA surface
(and subsequent release of selenium to Wells Formation groundwater and migration to surface
water via discharge at the spring complex) at a higher effectiveness than Alternative SW-2 (5-foot
thick Dinwoody or Salt Lake Formation/chert covers). This alternative is RETAINED for the
detailed analysis of alternatives.

2.3.2.4 Alternative SW-4 — Enhanced Dinwoody Covers

Description

The covers element of this alternative would be the same as for Alternative WG-6, described in
Section 2.3.1.6 (Figure 2-7).

Rock covers on seeps (DS-7 and LP-1) and detention ponds (DP-7 and EP-2) would be the same
as for Alternative SW-2.

Long-term surface water monitoring and O&M would be required to evaluate the effectiveness of
the remedy.

Screening Evaluation

Effectiveness — Moderate to High

Human health would be protected through the use of fences and/or signs in the short term and
ultimately rock covers to prevent ingestion of surface water in seeps and detention ponds with
arsenic concentrations greater than the MCL.

Concentrations of selenium in surface water in Sage Creek and Crow Creek downstream of
Hoopes Spring are anticipated to decrease over time. While surface water conditions are
expected to improve over time, it is uncertain whether selenium concentrations will ultimately
reduce below the water quality standard at all monitoring locations in Sage Creek and Crow Creek
over the long term.

Installing an Enhanced Dinwoody cover is estimated to reduce the infiltration of water for an
average precipitation year by up to 95% (see Appendix A). This would lead to similar reduction
of selenium releases at the target cover areas and would be expected to reduce selenium mass
flux in Wells Formation groundwater and consequently the mass flux discharging at the spring
complex over time.
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As discussed for Alternative WG-6 (Section 2.3.1.6), this model estimate is based on evaluation
of the Enhanced Dinwoody covers installed at Panel F and likely overestimates the performance
for a cover installed on existing overburden at the target cover areas. At Panel F the cover
construction is integrated with placement of overburden generated by active mining.

Implementability — High

As discussed in Section 2.3.1.6 for Alternative WG-6, construction of Enhanced Dinwoody covers
would be technically feasible and would not require specialized construction techniques or special
access logistics. Simplot has installed Enhanced Dinwoody covers at Panel F for reclamation of
active mining. As discussed in Section 2.3.1.6, it will be difficult to construct more than 30 to 35
acres in a given year at Smoky Canyon Mine, with the limited construction season. This will lead
to several years of construction to complete the 194 acres.

Placement of rock covers as a physical barrier layer on seeps and detention ponds to prevent
direct contact with surface water with arsenic concentrations greater than the MCL has been
previously implemented and would be easy to implement using readily available Site materials.

Cost — High

The estimated capital cost for an Enhanced Dinwoody cover on target cover areas (194 acres) is
$60 Million.

Screening Result

Enhanced Dinwoody covers have been shown to be effective at Panel F, where they are
integrated with placement of overburden generated by active mining. The Enhanced Dinwoody
cover performance is similar to geomembrane covers, which are retained for the detailed analysis.
To avoid carrying forward too many similar options Enhanced Dinwoody covers are NOT
RETAINED for the detailed analysis.

2.3.2.5 Alternative SW-5 — Geomembrane Covers

Description

The cover elements of this alternative would be the same as for Alternative WG-7, described in
Section 2.3.1.7 (Figure 2-7).

Rock covers on seeps (DS-7 and LP-1) and detention ponds (DP-7 and EP-2) would be the same
as for Alternative SW-2.
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Long-term surface water monitoring and O&M would be required to evaluate the effectiveness of
the remedy.

Screening Evaluation

Effectiveness — Moderate to High

Human health would be protected through the use of fences and/or signs in the short term and
ultimately rock covers to prevent ingestion of surface water in seeps and detention ponds with
arsenic concentrations greater than the MCL.

Concentrations of selenium in surface water in Sage Creek and Crow Creek downstream of
Hoopes Spring are anticipated to decrease over time. While surface water conditions are
expected to improve over time, it is uncertain whether selenium concentrations will ultimately
reduce below the water quality standard at all monitoring locations in Sage Creek and Crow Creek
over the long term.

Installing a geomembrane cover is estimated to reduce the infiltration of water for an average
precipitation year by 100% in the short term (see Appendix A). This would lead to similar reduction
of selenium releases at the target cover areas and would be expected to reduce selenium mass
flux in Wells Formation groundwater and consequently the mass flux discharging at the spring
complex over time. However, the geomembrane has a finite life expectancy because it is
composed of man-made materials.

Implementability — Moderate to High
Placement of rock covers as a physical barrier layer on seeps and detention ponds to prevent
direct contact with surface water with arsenic concentrations greater than the MCL has been

previously implemented and would be easy to implement using readily available Site materials.

Geomembrane covers can be constructed using specialized construction techniques but can have
constructability issues and long-term sustainability concerns.

Cost — High

The estimated capital cost for a geomembrane cover on the target cover areas (194 acres) is $74
Million.
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Screening Result

Geomembrane covers are effective in reducing infiltration into the ODA surface in the short term,
but the geomembrane has a finite life expectancy because it is composed of man-made materials.
This alternative is RETAINED for the detailed analysis to provide an analysis of the type of cover
that has the potential to provide the highest reduction in infiltration into overburden materials.

2.3.2.6 Alternative SW-6 —Treatment of Water Discharging at Hoopes Spring

Description

Alternative SW-6 consists of water treatment at Hoopes Spring and would use the existing
Hoopes WTP, which was constructed in 2014 and modified in 2017 for a biological water
treatment pilot study (Formation 2014b, 2017). Alternative SW-6 would entail continued operation
of the existing pilot treatment system at approximately 2,000 gallons per minute (gpm) and could
also include construction of a separate parallel WTP to treat an additional 1,000 gpm.

The existing Hoopes WTP consists of pumping stations located at Hoopes Spring and South Fork
Sage Creek springs that pump spring water with elevated selenium concentrations to the Hoopes
WTP. Treated water is discharged back to the main stem of Hoopes Spring via the riprap-lined
outfall channel north of the treatment building. The treatment system uses two treatment trains,
which consist of ultrafiltration (UF) to remove particulate material and reverse osmosis (RO) and
fluidized bed bioreactors (FBRs) to remove selenium, at a maximum design flow rate of
approximately 2,000 gpm. Polishing steps used in the existing treatment system include aeration,
clarification, and sand filtration. The FBR effluent is treated using an activated sludge post-
treatment system prior to discharge to the outfall. A third, parallel treatment train could be added
to increase the maximum design flow rate to 3,000 gpm.

Rock covers on seeps (DS-7 and LP-1) and detention ponds (DP-7 and EP-2) would be the same
as for Alternative SW-2.

Alternative SW-6 would require O&M of the UF/RO FBR treatment system. Long-term
performance monitoring of the Hoopes WTP (i.e., influent, effluent, and UF backwash) would also

be required.

Screening Evaluation

Effectiveness — High
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Human health would be protected through the use of signs and/or fences in the short term and
ultimately rock covers to prevent ingestion of surface water with arsenic concentrations above the
MCL in seeps and detention ponds.

Selenium concentrations in surface water in the Sage/Crow Creek watershed downstream from
Hoopes Spring and South Fork Sage Creek springs would be immediately reduced by treatment.
The WTP system has removed approximately 40% of the total selenium mass flux emanating
from Hoopes Spring and South Fork Sage Creek springs with a corresponding reduction in
concentrations in surface water downstream in Sage Creek and Crow Creek. If the WTP were
increased in total capacity from 2,000 to 3,000 gpm, the reduction in mass flux would be on the
order of 60%.

Mass flux of selenium to surface water from discharge of Wells Formation groundwater is
anticipated to decrease over time. This would cause a proportional reduction of selenium
concentrations in downstream surface water in the future.

Implementability — High

Continued use of the Hoopes WTP, which consists of two FBR units with accompanying UF/RO
systems, and possibly addition of a third FBR unit would be technically feasible. The FBRs
generate a sludge that requires management and disposal. Construction of rock covers on seeps
and detention ponds would be implementable. O&M and performance monitoring of the WTP
would be implementable.

Cost — Moderate

The capital cost for the existing Hoopes WTP is $38 Million.

Screening Result

Water treatment has an immediate effect on selenium concentrations in the Sage Creek/Crow
Creek watershed and is RETAINED for the detailed analysis.

2.3.3 Remedial Alternatives for Alluvial Groundwater

Releases of selenium and arsenic from overburden in the Pole Canyon ODA have resulted in
MCL exceedances in groundwater in the alluvial groundwater system in lower Pole Canyon and
downgradient in northern Sage Valley downstream of the confluence with Pole Canyon Creek
(GW-26, GW-15, GW-22) (Figure 2-13). There is a potential risk to human receptors (hypothetical
resident) if this groundwater is used for domestic drinking water supply from wells on Simplot-
owned land in Sage Valley in the future.
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RAOs for alluvial groundwater are:

o Prevent future use of alluvial groundwater with arsenic or selenium concentrations
above MCLs as a drinking water source.

o Reduce or eliminate concentrations of arsenic and selenium in contaminated
alluvial groundwater to below MCLs within a reasonable time frame given the
circumstances of the Site.

Media-based remedial alternatives for alluvial groundwater were assembled by combining the
retained remedial technologies and process options that are capable of addressing RAOs. The
screening evaluation of these alternatives is presented in Table 2-4 and described below.

The remedial alternatives for alluvial groundwater are:

e Alternative AG-1 — No Further Action

o Alternative AG-2 — Monitored Natural Attenuation (MNA)

e Alternative AG-3 — Institutional Controls (ICs) and MNA

o Alternative AG-4 — Permeable Reactive Barrier (PRB), ICs and MNA

2.3.3.1 Alternative AG-1 — No Further Action

Description

No additional actions would be taken under Alternative AG-1.

Screening Evaluation

Effectiveness — Low

During the RI, arsenic concentrations were measured above the MCL in alluvial groundwater at
GW-15 (located near the mouth of Pole Canyon: see Figure 2-14). Monitoring after 2014 has
shown that concentrations are now below the MCL (Figure 2-15). The 2006 NTCRA at the Pole
Canyon NTCRA (implemented in 2007 and 2008) significantly reduced the volume of water that
was entering the ODA, particularly the inflow of Pole Canyon Creek, and consequently has
reduced the mass of COCs released. This has had the effect of reducing arsenic concentrations
to below the MCL in alluvial groundwater such that human health is protected for the No Further
Action alternative (O&M of the Pole Canyon NTCRAs will continue as per the existing Settlement
Agreements). Therefore, arsenic is not discussed further in this analysis for alluvial groundwater.
No additional response actions would be implemented.

Human health would not be protected because groundwater with selenium concentrations above
the MCL could be used as a source of drinking water on Simplot-owned land in Sage Valley in
the future. There are no environmental risks associated with alluvial groundwater.
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Mass transport of selenium in groundwater is anticipated to decrease over time as a result of the
effect of NTCRAs. This would result in a reduction in selenium concentrations. However, it is
uncertain whether selenium concentrations will ultimately reduce to below the MCL at all
monitoring locations over the long term.

Implementability — High

No additional actions would be implemented. There are no implementability issues with this
alternative.

Cost — Low
There are no additional response actions under Alternative AG-1 and therefore there is no cost.

Screening Result

No further action is RETAINED as required by the NCP.

2.3.3.2 Alternative AG-2 — Monitored Natural Attenuation (MNA)

Description
Alternative AG-2 consists of MNA to reduce contamination in alluvial groundwater. MNA relies
on natural processes to contribute to the reduction of selenium concentrations in groundwater, as

described for Alternative WG-2.

Long-term groundwater monitoring would be required to assess the progress of the natural
attenuation in alluvial groundwater.

Screening Evaluation

Effectiveness — Low

Human health would not be protected because groundwater with selenium concentrations above
the MCL could be used as a source of drinking water in the future. There are no environmental
risks associated with alluvial groundwater. The same reduction of selenium concentrations in
alluvial groundwater would occur over time as Alternative AG-1.

As discussed in Section 2.3.1.2, Hay et al. (2016) evaluated the release and subsequent transport
of selenium leached from overburden at multiple phosphate mines in southeastern Idaho, with a
particular emphasis on understanding conditions leading to selenium attenuation. They found
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